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WHAT IS CLAIMED IS: 
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where R is independently Selected from H, D, F, alkoxy, aryloxy, alkyl, aryl, alkyl ketone, 
aryl ketone, alk/lester, awlester, amide, carboxylic acid, fluoroalkyl, fluoroaryl, polyalkalene 
oxy, any two of the R /roups may be bridging, m is 0-2, n is 0-3, o is 0-4, p is 0-5, and q is 
0-6, A and I* are independently selected from the group consisting of -0-, -S-, -NRp, and 
-CR,R 2 -, -Cl(,R2CRVR4- , -N=CR r , -CRi=CR 2 -, -N=N-, and -(CO)- where R1-R4 are H, D, F, 
alkyl, aryl, alkyleneoxy, polyalkyleneoxy, alkoxy, aryloxy, fluoroalkyl, and fluoroaryl, two of 
the R groups may be bridging, m is 0-2, n is 0-3, 0 is 0-4, p is 0-5, q is 0-6, and r is 0-7, and E 
is selected from the group consisting of O, NH, and S; and 



one or more luminescent metal ions or luminescent metal ion complexes. 



2. / The composition of claim 1, wherein the luminescent metal ion or luminescent 
^ metal iin complex comprises a lanthanide metal ion. 



The composition of claim 1, wherein the polymer is a copolymer. 



The composition of claim 1, wherein the polymer is a dendritic or 
^ hyperbrahched polymer. 



37 



45345/WPC/M237 



5. The composition of claim 1, wherein said polymer comprises repeat units of 
structure II. 

6. The compositiono£.claim 1, wherein the luminescent metal ion or Jwnii 
metal ion complex comprises cerium. 

osition of claim 1, whereifrfhe luminescent metal ion or luminescent 
mprises europium^ 




The composition of claim 1, wherein the luminescent metal ion or luminescent 
metal ion complex cpmprises terbium. 

The composition of claim 1, wherein the polymer is a copolymer. 

10. The composition of claim 9, wherein one of the repeat units has structure II. 

11. The composition of claim 10, wherein for one of the repeat units having 
structure II q is 0, A is -CRiR 2 -, and Ri and R 2 are alkyl. 

12. The composition of claim 11, wherein a second repeat unit has structure II, 
wherein q is 0, A is -CRiR 2 -, and Ri and R 2 are independently selected from the group 
consisting of H, D, F, alkyl, aryl, alkyleneoxy, polyalkyleneoxy, alkoxy, aryloxy, fluoroalkyl, 
and fluoroaryl. 



1 3 . The composition of claim 1 , wherein the luminescentjieiai-k 
metal ion£6p?plex is present as part of an inorganic soju 



unescent 



14. The composition opetalm 13, wherein the inorganic solid is a nanosized 
vder with physical dimenskJns in the 1 to 1000 nanometer range. 



15. TJie'composition of claim 14, wherein the inorganic solid is a semiconductor. 
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16. The composition of claim 15, wj^relp^he semiconductor jsr& II-VI 
semiconductor. 

17. The composition of claipin, wherein the luminescejjraetal ion or luminescent 
metal ion complex comprises a metal ion^elected from the group consisting of chromium, 
manganese, iron, cobalt, molybdenunymthenium, rho^rum, palladium, silver, tungsten, 
rhenium, osmium, iridium^^atinum, sold, and uranium/ 

18. An electroluminescent device comprising the composition of claim 1 . 

19. / The composition of claim wherein the inorganic solid is a semiconductor. 



$ 15 v/20. The comp/sition of claim 19, wherein the semiconductor is a II-VI 

liconductor. 

2 1 . The composition of claim 1 having emission bands of 20 nm or less. 

22. The/composition of claim 1 having emission bands of 1 0 nm or less. 

23. Tnexomposition of claim 1 having emission bands of 5 nm or less. 



25 



30 



24. /The composition of claim 1 having emission bands of 3 nm or less. 

/ 

25. / / The composition of claim 1, wherein the luminescent metal ion or luminescent 
metal ion/omplex comprises a polarizable ligand. 
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27. / The Composition of claim 25, wherein the polarizable ligand is part of a 
polymer chain. 

il /he composition of claim 27, wherein the polymer chain is a conjugated 
polymer ((ham/ 

2). The composition of claim 1 , wherein the polymer is a crosslinked polymer. 
3Ql/ The composition of claim 1 , wherein the polymer is an oligomer. 
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3 1 . The composition of claim 1 , wherein the polymer is a branches 

32. The composition of claim 1 , wherein the polymerls ajtffyzfc co-polymer. 



33. The composition of claim 1, wherein-the polym^is a random co-polymer. 



34. The composition of clairnl<whereiir the^olymer is a graft co-polymer. 

35. The composition ofclaim 1 , whe^m the conjugation length of the polymer is 
controlled with non-aromatic/spacer groups^ . 

36. The composition of dmmAs, wherein the spacer groups are selected from the 
group consisting^)-, -S-, -N^OWr, (CH 2 ) n -, -(CF 2 ) n -, ester, and amide. 

3JS The composition of ;laim 35, wherein the conjugation length is between 2 and 
50 conjugated rings. 



38. The coi 
10 conjugated rings. 



position ofclaim 35, wherein the conjugation length is between 3 and 



. 39. The composition ofclaim 36, wherein the conjugation length is between 3 and 
6 conjugated rings. 

40. /An e/fectroluminescent device comprising the composition of claim 1 . 



as \* 



41. / Th'e electroluminescent device of claim 40, wherein the polymer is a 
30 crosslinkedfeoly/ner. 



42. 



35 



electroluminescent device comprising: 
f a first electrode; 

one or more charge transport materials; and 
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an electroluminescent layer comprisin^ne compositionxn clajnr 1 and a 
second electrode. 

43. The electroluminescejat^device of claim 42/v^efein one or both of said 
electrodes is a transparent electrode. 

44. The electroluminescent device of Amm 42, wherein one or both of said 
electrodes comprisjes'tin oxide or doped tin oxide: 

The electroluminescent/device of claim 42, wherein one of the charge 
materials is a hole transporj/material provided as a distinct layer. 




46. The electroluminescent device of claim 42 comprising two layers; a first layer 
comprising a hole transportmatjsnal, and the electroluminescent layer which comprises an 
electron transport materia/ 

47. The ejfectrojuminescent device of claim 42, wherein an electron transport 
material is provideoas a distinct layer. 

48. The ele/troluminescent device of claim 42 comprising two layers; a first layer 
comprising aiVelectrcfn transport material, and the electroluminescent layer which comprises 
a hole transport material . 



49/ The electroluminescent device of claim 42 comprising three layers, the 
electroluminescent layer sandwiched between a layer of electron transport material and a 
layer hole transport material. 

30 / 50. / The electroluminescent device of claim 49, wherein the layers are not distinct, 

but /graded. 



51. j The electroluminescent device of claim 42 comprising a hole transport 
material and an electron transport material both of which are graded in the electroluminescent 
35 /layer. 
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52. The electroluminescent device of claim 42, whereir 
5 nmor less. 



0 
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Itesion bands js€2Q 



53. The electroluminespenfa^evice of claim 42, wjiefein the emi^aon bands are 10 
nm or less. 



10 54. 
nm or lessf 



leelectroluminescent device o^aim 42, wherein the emission bands are 5 



55. The electroluminescer/device of claim/f2, wherein the emission bands are 3 
nm or less. 

56. The electroluminescent device/of claim 42, wherein the electroluminescent 
layer comprises a nanosizeci powder with jfhysical dimensions in the 1 to 1000 nanometer 
range. 

57. The ^ectroluminesc$fit device of claim 42, wherein the turn-on voltage is less 
than 15 V. 



58. 

than 10V. 



le electroluminescent device of claim 42, wherein the turn-on voltage is less 



59. The electroluminescent device of claim 42, wherein the turn-on voltage is less 



than 5Vj 



30 



35 



60. An electroluminescent composition comprising: 
romatic hydrocarbon matrix; and 

lanthanide metal complex having an aromatic ligand. 

61. /The composition of claim 60, wherein said aromatic ligand has a diary 1 group. 
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62. The composition of claim 60, wherein said aromatic ligand has a two ring 
fused ring group. 

63. The composition of claim 60, wherein said aromatic ligand has a triaryl group. 

64. The composition of claim 60, wherein said aromatic ligand has a three ring 
fused ring group. 



group. 



65. The composition of claim 60, wherein said aromatic ligand has a polyaryl 



66. An electroluminescent device comprising the composition of claji 



67. An electroluminescent^a^rice comprising: 
a first electrode^ 

one or mp^e^charfe transport layej?sf and 

te^troluminescent layep^comprising the compoition of claim 60 and a 

second electrtTde. 

68. The electrolunrmescent device of claim 67, wherein one or both of said 
electrodes is aytransparent^lectrode. 

69/ Thermoluminescent device of claim 67, wherein one, or both of said 
electrodes comprises tin oxide or doped tin oxide. 

70. / The electroluminescent device of claim 67, wherein one of the layers is a hole 
trar/sport lawyer. 

71 . The electroluminescent device of claim 67, wherein one of the layers is a hole 
ansport layer and another of the layers is a mixed layer comprising a luminescent material 

anc/ an electron transport material. 
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72. The electrolujnMescent device of claim 67, wherein one of the layers^an 
electron transport layej^ 

Th/ electroluminescent device of claim 67^v£hefein one of the layers is an 
electron transport layer and another of the layers is ^nrfxed layer comprising a luminescent 
material and a hole transport material. 

74. The electroluminescent device of claim 67, wherein one of the layers is a hole 
port layer, another of JjKdayers is a luminescent layer, and another of the layers is an 
\ electron transport layer, 
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75. 



: electroluminescent device of claim 73, wherein the mixed layer is graded. 



?b. A composition comprising a polarizable matrix comprising discrete molecules 
and /luminescent lanthanide metal ion. 

77. The composition of claim 76, wherein the polarizable matrix is a long arm 
spiro compound. 

78. The composition of claim 76, wherein the polarizable matrix is: 
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79. A composition comprising a polymer comprising the repeat unit: 




I 



where R is independently selected from H, D, F, CI, Br, I alkoxy, aryloxy, alkyl, aryl, alkyl 
ketone, aryl ketone, alkylester, arylester, amide, carboxylic acid, fluoroalkyl, fluoroaryl, 
polyalkalene oxy, any two of the R groups may be bridging, m is 0-2, n is 0-3, o is 0-4, p is 
0-5, and q is 0-6, A and B are independently selected from the group consisting of -0-, -S-, 
-NRr, and -CR,Rr, -CR 1 R 2 CR 3 R 4 - , -N=CR r , -CRi=CR 2 -, -N=N-, and -(CO)- where R1-R4 
are H, D, F, alkyl, aryl, alkyleneoxy, polyalkyleneoxy, alkoxy, aryloxy, fluoroalkyl, and 
fluoroaryl, two of the R groups may be bridging, m is 0-2, n is 0-3, 0 is 0-4, p is 0-5, q is 0-6, 
and r is 0-7, and E is selected from the group consisting of O, NH, and S, and one or more 
luminescent metal ions or luminescent metal ion complexes, wherein said polymer has a 
molecular weight of greater than about 30,000 Daltons. 

80. The composition of claim 79, wherein said polymer has a molecular weight 
greater than about 50,000 Daltons. 

81. The composition of claim 79, wherein said polymer has a molecular weight 
greater than about 60,000 Daltons. 

82. The composition of claim 79, wherein said polymer has a molecular weight 
greater than about 100,000 Daltons. 

83. The composition of claim 79, wherein said polymer has a molecular weight 
greater than about 150,000 Daltons. 

84. The composition of claim 79, wherein said polymer has a molecular weight 
greater than about 200,000 Daltons. 
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85. The composition of claim79, wherein said polymer has an inherent viscosity 
of at least 1.8 dL/g. 

86. The composition of claim 79, wherein said polymer has an inherent viscosity 
of at least 4.2 dL/g. 

87. The composition of claim 79, wherein o is 1 , and R is selected from the group 
consisting of -(C=0)NRiR 2 , -benzoyl, -NR]R 2 , -OR h -CHR|R 2 , -phenyl, -naphthyl, and 
-2-benzoxazole, and Ri and R 2 are as defined above. 

88. The composition of claim 79, wherein the luminescent metal ion or 
luminescent metal in complex comprises a lanthanide metal ion. 

89. The composition of claim 79, wherein the polymer is a copolymer. 

90. The composition of claim 79, wherein the polymer is a dendritic or 
hyperbranched polymer. 

91. The composition of claim 79, wherein the luminescent metal ion or 
luminescent metal ion complex comprises cerium. 

92. The composition of claim 79, wherein the luminescent metal ion or 
luminescent metal ion complex comprises europium. 

93. The composition of claim 79, wherein the luminescent metal ion or 
luminescent metal ion complex comprises terbium. 

94. The composition of claim 79, wherein the luminescent metal ion or 
luminescent metal ion complex is present as part of an inorganic solid. 

95. The composition of claim 94, wherein the inorganic solid is a nanosized 
powder with physical dimensions in the 1 to 1000 nanometer range. 
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96. The composition of claim 94, wherein the inorganic solid is a semiconductor. 

97. The composition of claim 96, wherein the semiconductor is a II-VI 
semiconductor. 

98. The composition of claim 79, wherein the luminescent metal ion or 
luminescent metal ion complex comprises a metal ion selected from the group consisting of 
chromium, manganese, iron, cobalt, molybdenum, ruthenium, rhodium, palladium, silver, 
tungsten, rhenium, osmium, iridium, platinum, gold, and uranium. 

99. An electroluminescent device comprising the composition of claim 79. 

1 00. The composition of claim 95, wherein the inorganic solid is a semiconductor. 

101. The composition of claim 95, wherein the semiconductor is a II-VI 
semiconductor. 

102. The composition of claim 101 having emission bands of 20 nm or less. 

103. The composition of claim 101 having emission bands of 10 nm or less. 

1 04. The composition of claim 79 having emission bands of 5 nm or less. 

105. The composition of claim 79 having emission bands of 3 nm or less. 

106. The composition of claim 79, wherein the luminescent metal ion or 
luminescent metal ion complex comprises a polarizable ligand. 
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107. The composition of claim 106, wherein the polarizable ligand is selected from 
the group consisting of : 




9 10 I! 
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17 18 12 

108 The composition of claim 106, wherein the polarizable ligand is part of a 
polymer chain. 

109. The composition of claim 118, wherein the polymer chain is a conjugated 
polymer chain. 

1 1 0. The composition of claim 79, wherein the polymer is a crosslinked polymer. 
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111. The composition of claim 79, wherein the polymer is an oligomer. 

112. The composition of claim 79, wherein the polymer is a branched polymer. 
1 1 3 The composition of claim 79, wherein the polymer is a block co-polymer. 

114. The composition of claim 79, wherein the polymer is a random co-polymer. 

115. The composition of claim 79, wherein the polymer is a graft co-polymer. 

116. The composition of claim 79, wherein the conjugation length of the polymer is 
controlled with non-aromatic spacer groups. 

117. The composition of claim 116, wherein the spacer groups are selected from 
the group consisting of -0-, -S-, -NR-, -CRiR 2 -> (CH 2 )„-, -(CF 2 )„-, ester, and amide. 

118. The composition of claim 116, wherein the conjugation length is between 2 
and 50 conjugated rings. 

1 19. The composition of claim 1 16, wherein the conjugation length is between 3 
and 10 conjugated rings. 

120. The composition of claim 116, wherein the conjugation length is between 3 
and 6 conjugated rings. 

121. An electroluminescent device comprising: 
a first electrode; 

one or more charge transport layers; and 

an electroluminescent layer comprising the composition of claim 79 and a 
second electrode. 

122. The electroluminescent device of claim 121, wherein one or both of said 
electrodes is a transparent electrode. 
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123. The device of claim 121, wherein one or both of said electrodes comprises tin 
oxide or doped tin oxide. 

1 24. The device of claim 121, wherein one of the charge transport material is a hole 
transport material provided as a distinct layer. 

125. The device of claim 121 comprising two layers; a first layer comprising a hole 
transport material and the electroluminescent layer. 

126. The device of claim 121, wherein an electron transport material is provided as 

a layer. 

127. The device of claim 121 comprising two layers; a first layer comprising an 
electron transport material and the electroluminescent layer additionally comprising a hole 
transport material. 

128. The device of claim 121 comprising three layers; the electroluminescent layer 
sandwiched between a layer of electron transport material and a layer hole transport material. 

129. The device of claim 128, wherein the layers are not distinct, but are graded. 

130. The electroluminescent device of claim 121 comprising a hole transport 
material and an electron transport material both of which are graded in the electroluminescent 
layer. 

131. The electroluminescent device of claim 121, wherein the emission bands are 
20 nm or less. 

132. The electroluminescent device of claim 121, wherein the emission bands are 
10 nm or less. 

133. The electroluminescent device of claim 121, wherein the emission bands are 5 
nm or less. 
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134. The electroluminescent device of claim 121, wherein the emission bands are 3 
5 nm or less. 

135. The electroluminescent device of claim 121, wherein the electroluminescent 
layer comprises a nanosized powder with physical dimensions in the 1 to 1000 nanometer 
range. 



10 



136. The electroluminescent device of claim 121, wherein the turn-on voltage is 
less than 15V. 



jM . 137. The electroluminescent device of claim 121, wherein the turn-on voltage is 

•13 15 less than 10V. 
CO 
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138. The electroluminescent device of claim 121, wherein the turn-on voltage is 
less than 5V. 

1 39. A composition comprising a polymer of thestr 
__{R pplarizable ligand — R}— p^^fand one or more luminescent metal 

ions or metal ion^mplexes, wherein R^rftoependently selected from H, D, F, CI, Br, I, 
alkoxy, arsdo^alkyl, aryl, alkyl ketolieTaryl ketone, alkylester, arylester, amide, carboxylic 
acj^ir^WQa^kyl, fluoroaryl, noiyalkalene oxy, any two of the R groups may be bridging, and 
Y is a polymer repeat umV 



140. The composition of claim 139, wherein the luminescent metal ion or 
luminescent inetal ion complex comprises a metal ion selected from the group consisting of 
romiunX nanganese, iron, cobalt, molybdenum, ruthenium, rhodium, palladium, silver, 
30 /tungsten", rhenium, osmium, iridium, platinum, gold and uranium. 
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where R on the t repeat imitfs) is independently selected from H, D, F, CI, Br, I, alkoxy, 
aryloxy, alkyl }/ aryl, alkyl ketone, aryl ketone, alkylester, arylester, amide, carboxylic acid, 
fluoroalkyl, fluoroaryl, potyalkalene oxy, any two of the Y repeat unit R groups may be 
bridging, m is 0-2, n is 0-L o is 0-4, p is 0-5, and q is 0-6, A and B are independently selected 
from the e(roup consisting of -0-, -S-, -NR,-, and -CR^-, -CR1R2CR3R4- , -N=CR r , 
-CRi=CR^-, -N=N- S and -(CO)- where R1-R4 are H, D, F, CI, Br, I, alkoxy, aryloxy, alkyl, 
aryl, alkyleneoxy, pcrtyalkyleneoxy, alkoxy, aryloxy, fluoroalkyl, and fluoroaryl, two of the R 
groupsinay be bringing, m is 0-2, n is 0-3, o is 0-4, p is 0-5, q is 0-6, and r is 0-7, and E is 
selected from the/group consisting of O, NH, and S. 

143. /A composition comprising a polymer comprising repeat units selected from 
the group consisting of: 
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where R is independency selected fronfH, D, Ef CI, Br, I, alkoxy, aryloxy, alkyl, aryl, alkyl 
10 ketone, aryl ketont\ alkylester, arytester, apftide, carboxyiic acid, fluoroalkyl, fluoroaryl, 
polyalkalene oxy, any two of the/R groups/may be bridging, m is 0-2, n is 0-3, o is 0-4, p is 
0-5, and q is 0-6, A and B areAndependently selected from the group consisting of -0-, -S-, 
-NR r , and -CR,R 2 -, -CRiR^CRsR^ y*N=CR r , -CRi=CR 2 -, -N=N-, and -(CO)- where R1-R4 
are H; D, F, alkyl, aryValkyleneofxy, polyalkyleneoxy, alkoxy, aryloxy, fluoroalkyl, and 
15 fttforoaryl, two of the R/groups may be bridging, m is 0-2, n is 0-3, o is 0-4, p is 0-5, q is 0-6, 
4nd r is 0-7, and E is selected fr/m the group consisting of O, NH, and S; and 




25 



one or more luminescent m^tal ions or luminescent metal ion complexes. 

1 44. The composition of claim 1 43, wherein said polymer has a molecular weight 
greater than at/out 50,01)0 Daltons. 

145. / The Composition of claim 143, wherein said polymer has a molecular weight 
greater thai! abouty60,000 Daltons. 

146. Tftie composition of claim 143, wherein said polymer has a molecular weight 
greater than abput 100,000 Daltons. 



U47. / The composition of claim 143, wherein said polymer has a molecular weight 
30 greater than/about 150,000 Daltons. 

48. The composition of claim 143, wherein said polymer has a molecular weight 
greater thin about 200,000 Daltons. 
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